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eTable 1. Incidence of Single vs Multiple HPDs  

aThe number of adverse event cases with single or multiple HPDs  

**106 HPD cases noted in column heads is exceeded by 192 HPDs detailed in chart because of the 

occurrence of two or more HPDs in some adverse event cases (i.e., 1.8 HPDs/adverse event case with 

HPD). 

  

Human Performance Deficiency Classification 
 

Cases with 
Single HPDs 

(n = 53)a 

Cases with 
Multiple HPDs 

(n = 53)a 

 
Total HPDs 

 

Class I:  Planning/Problem Solving 
 

12  43 55  

A. Active mistakes 12 36 48 

1. Guideline/protocol misapplication      0       3 3 

2. Knowledge deficit      0       7 7 

3. Cognitive bias      12     26 38 

   i. Diagnostic          3         10 13 

   ii. Treatment          9         16 25 

B. Latent mistakes  0 7 7 

Class II:  Execution 37  61 98 

A. Lack of recognition  13 23 36 

B. Lack of attention  4 18 22 

C. Memory lapse   0 3 3 

D. Technical error  20 17 37 

Class III:  Rules Violation 0  6 6  

A.  Ignoring routine/cutting corners 0 2 2 

B.  Optimizing/personal gain 0 1 1 

C.  Situational/time pressure 0 3 3 

Class IV:  Communication 4 20 24  

A. Absent 3 10 13 

B. Assumed 1 7 8 

C. Misinterpreted 0 3 3 

Class V:  Teamwork 0  9 9  

A. Ill-defined roles/lack of leadership 0 3 3 

B. Lack of team expertise 0 2 2 

C. Failure to evaluate progress 0 4 4 

Total Human Performance Deficiencies 53 139 192  (100)** 
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 eTable 2. Associations of HPDs in Multi-HPD Adverse Events 
 
 
 

 
  

 
 
 

Associated 
HPD Major 
Category 

 

Associated HPD 
Sub- category 

(n) 

Class I:  Planning/Problem Solving: 
 

  

A. Active mistakes   

     1. Guideline/protocol misapplication  Class I, II IA2, IA3ii (2), IIB, IID, IIB 

2. Knowledge deficit Class I, II, IV, V IA1, IA3i (2), IA3ii (2), IIA (3), IID, IVA, VC 

3. Cognitive bias    

                  i. Diagnostic  Class I, II, III IA2 (2), IA3ii (3), IIB, IIA(3), IID(2), IIIA, IIIC 

                 ii. Treatment Class I, II, IV, V IA1(2), IA2 (2),  IA3i (3), IIA (2), IIB (2), IID 
(6), IVB, VB, VC 

       B.  Latent mistakes Class II, III, IV IIA (4), IIB (4), IIC, IID, IIIB, IIIC, IVA 
IVB (3),  IVC 

Class II:  Execution   

A. Lack of recognition  Class I, II, IV, V 
 

IA2 (3), IA3i (3),  IA3ii (2), IB (4), IIB (5), 
IIC, IID (5), IVA(3), IVB, VA, VC (3) 

B. Lack of attention Class I, II, IV, V IA1,  IA3i,  IA3ii (2), IB (4), IIA(5), IIC, IVA, 
IVB (2) IVC, VA, VC (3) 

C. Memory lapse  Class I, II IB,  IIA,  IIB 

D. Technical error  Class I, II, V IA1, IA2, IA3i (2), IB, IA3ii (6),  IIA (5) VB,  

Class III:  Rules Violation   

A.  Ignoring Routine / cutting corners Class I,III, IV, V IA3i, IIIC, IVA, VA,   

B.  Optimizing/personal gain Class I IB 

      C.  Necessary/situational  
 

Class I, III IA3i,  IB, IIIA 

Class IV:  Communication       

A.  Absent  Class I, II, III IV, 
V 

IA2, IB, IIA(3), IIB (2),  IIIA, IVC, VA 

B. Assumed  Class I, II, IV IA3ii,  IB (3),  IIA,  IIB (2), IVC  

C. Misinterpreted Class I, II, IV IB,  IIB, IVA,  

Class V. Teamwork    

     A. Ill-defined roles/lack of leadership Class II, III, IV IIA,  IIB,  IIIA, IVA 

     B. Lack of group expertise Class I, II IA3ii,  IID 

     C. Failure to evaluate progress Class I, II IA2,  IA3ii,  IIA (3),  IIB(3),  
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eTable 3. Primary and Secondary HPD Association Patterns  
Primary HPD (n) Secondary HPD 

Major Category (n) 
Secondary HPD 

Sub-Category (n) 

Class I:  Planning/Problem Solving - 29   
A. Active mistakes (23)   

          1. Guideline/protocol misapplication (3) Class II (2) 
Class I (2) 

IID (1), IIB (1) 
IA3ii (1), IA2 (1) 

2. Knowledge deficit (5) Class II (4) 
Class I (4) 
Class IV (1) 
Class V (1) 

IIA (3), IID (1) 
IA3i (2), IA3ii (1), IB (1) 
IVA (1) 
VC (1) 

   3.  Cognitive bias (15)   
                  i. Diagnostic (5) Class II (6)  

Class III (2) 
Class I (5) 

IIA (2), IIB (1), IID (3)  
IIIA (1), IIIC (1) 
IA3ii (3), IA3i (2) 

                 ii. Treatment (10) 

Class II (9) 
Class V (2) 
Class IV (1) 
Class I (2) 

IID (5), IIA (2), IIB (2) 
VB (1), VC (1) 
IVB (1) 
IA2 (1) 

       B.  Latent mistakes (6) Class II (10) 
Class IV (5) 
Class III (2) 

IIA (4), IIB (5), IIC (1) 
IVA (1), IVB (3), IVC (1) 
IIIB (1), IIIC (1)  

Class II:  Execution - 18   
A. Lack of recognition (12) Class II (11) 

Class IV (3) 
Class I (1) 

IIB (5), IID (5), IIC (1) 
IVA (2), IVB (1) 
IA3i (1) 

B. Lack of attention (4) Class IV (5) 
Class V (2) 
Class II (1) 

IVA (3), IVB (1), IVC (1)  
VA (1), VC (1) 
IIC (1) 

C. Memory lapse (0)             -  

D. Technical error (2) Class V (2) 
Class I (1) 

VB (1), VC (1)  
IA3ii (1) 

Class III:  Rules Violation - 1   
A. Ignoring Routine / cutting corners (1) Class IV (1) 

Class III (1) 
Class V (1) 

IVA (1) 
IIIC (1) 
VA (1) 

B.  Optimizing/personal gain (0)              -  
      C.  Necessary/situational (0)              -  

Class IV:  Communication - 3   

A.  Absent (2) Class V (1) VA (1) 

B.  Assumed (1) Class IV IVC (1) 

C. Misinterpreted (0) -  

Class V: Teamwork - 0 -  
A.  Ill-defined roles/lack of leadership (0) -  
B. Lack of group expertise (0) -  
C. Failure to evaluate progress (0) -  

eTable 3 Legend:  Primary HPD (orange) column depicts incidence of HPD as the 
“driving” causative source of clustered (secondary) HPDs in corresponding row. 
Secondary HPD (turquoise) column depicts frequency at which an HPD was driven by a 

primary HPD (depicted in orange column of corresponding row) 
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eFigure 1. PRISMA Diagram of Literature Analysis 
 
  

 
 
Schematic of systematic review performed using PRISMA guidelines in the synthesis 

and development of a human performance deficiency (HPD)  Classifier Tool.  
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eFigure 2. Examples for Classification of Human Performance Deficiencies 
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eFigure 3. Example of Human Performance Deficiency (HPD) Classifier Tool 
 

 
 
Avatar of human performance deficiency (HPD) Classifier Tool.  This document 

was used by residents and faculty surgeons in the classification and presentation of 

HPD events. The tool includes examples and subclassifications of HPD events. 


